We report an autochthonous hepatitis E virus (HEV)-hepatitis B virus co-primary infection in a 41-year-old man having sex with men and infected with human immunodeficiency virus (HIV). This case prompts testing for HEV in HIV-infected patients with acute hepatitis even if primary infection with another hepatitis virus is diagnosed.
, was G ( Fig. 1 ). Concurrently with HBV diagnosis, hepatitis E virus (HEV) testing on the serum sample collected in September 2010 showed positivity for anti-HEV IgM (Adaltis, Casalecchio di Reno, Italy), and for HEV RNA using in-house assays as described previously (4) . Retrospective testing showed absence of HEV RNA and anti-HEV IgM in June 2010. HEV RNA sequencing (4) identified genotype 3c (Fig. 2) . The patient did not travel abroad in 2010 but reported multiple male sexual partners and frequent consumption of uncooked pig liver sausage (PLS) in the 9-week period before hepatitis onset. Tenofovir-emtricitabine and ribavirin (12 mg/kg of body weight/ day) were introduced to help control HBV and HEV, respectively. HBV viremia and HBsAg titers progressively became undetectable (Ͻ10 IU/ml and Ͻ0.05 pg/ml, respectively) 14 months post-HBV diagnosis (Table 1) . Anti-HBs antibodies became detectable at this (nt 131 to 1073 in reference to GenBank sequence accession no. AF405706). HBV DNA from the present case is indicated by a boldface white font on a black background. Other sequence names in boldface indicate sequences with the highest BLAST scores (http://blast.ncbi.nlm.nih.gov/Blast.cgi) when searching in the NCBI GenBank nucleotide sequence database (BBHGbk; black frame) or our laboratory nucleotide sequence database (BBHTim; gray background); reference sequences with known genotypes and subtypes are indicated (3). Nucleotide sequence alignments were performed by using ClustalX version 2.0 (www.clustal .org/download/current). The tree was constructed by using MEGA5 (www.megasoftware.net) and the neighbor-joining method. Branches were obtained from 1,000 resamplings of the data; those with bootstrap values of Ͼ50% are labeled on the tree. The avian HEV sequence AY043166 was used as an out-group. The scale bar indicates the number of nucleotide substitutions per site. HEV sequences are labeled with GenBank accession number or laboratory number (for BBHTim and the present case), host, country where isolated, and collection or submission date. Av, avian; Hu, human; BBH, best BLAST hit; FRA, France; Gbk, GenBank; Mrs, Marseille; Tim, Timone laboratory. time point. HEV RNA became undetectable within 2 weeks postribavirin introduction. Liver biochemical markers normalized within 4 months after HBV-HEV diagnosis.
We report here, to our knowledge, the first observation of HBV/HEV co-primary infection in an HIV-infected patient. Otherwise, co-primary infections with other hepatitis viruses sharing the same transmission routes have been described. One case of HAV-HEV dual infection was recently reported in association with aseptic meningitis in India, but diagnosis relied only on positive IgM to both viruses (5) . In contrast, co-primary infections with HBV and HCV or delta agent were more frequently described (6) (7) (8) . Besides, concurrent acute hepatitis E and HBV reactivation has been described in an HIV-infected person (9) .
Compared to the general population, HIV-infected persons are at higher risk of viral hepatitis, including with HBV, HCV, or delta agent, due to common risk factors for these infections, including intravenous drug use or sexual intercourse (8, (10) (11) (12) (13) . Regarding HEV, it is an emerging cause of autochthonous hepatitis in Europe (14) and a new causative agent of acute and chronic hepatitis in HIV-infected persons (15) (16) (17) (18) (19) . Nonetheless, HEV seroprevalence has not been found to date to differ statistically significantly between HIV-seropositive and -seronegative patients reference to GenBank sequence accession no. AB291961). HEV RNA from the present case is indicated by a boldface white font on a black background. Other sequence names in boldface indicate sequences with the highest BLAST scores (http://blast.ncbi.nlm.nih.gov/Blast.cgi) when searching in the NCBI GenBank nucleotide sequence database (BBHGbk; black frame) or our laboratory nucleotide sequence database (BBHTim; gray background); reference sequences with known genotypes and subtypes are indicated (4). Nucleotide sequence alignments were performed by using ClustalX version 2.0 (www.clustal.org/download /current). The tree was constructed by using MEGA5 (www.megasoftware.net) and the neighbor-joining method. Branches were obtained from 1,000 resamplings of the data; those with bootstrap values of Ͼ50% are labeled on the tree. The avian HEV sequence AY043166 was used as an out-group. The scale bar indicates the number of nucleotide substitutions per site. HEV sequences are labeled with GenBank accession number or laboratory number (for BBHTim and the present case), host, country where isolated, and collection or submission date. Av, avian; BEL, Belgium; Hu, human; BBH, best BLAST hit; COL, Colombia; FRA, France; Gbk, GenBank; GER, Germany; ITA, Italy; Mrs, Marseille; Tim, Timone laboratory; USA, United States of America. and in HIV-infected patients according to CD4 count, gender, or HIV transmission mode (18) (19) (20) (21) . HEV genotype 3c identified here is among the most frequently described in autochthonous cases in Europe, including France (4, 22, 23) . Best matches in the NCBI nucleotide sequence database were HEV sequences obtained in France from humans in whom HIV status was not documented, while best matches in our laboratory sequence database were HEV sequences from HIV-negative persons (Fig. 2) . Consumption of uncooked PLS reported by the case has been documented as an HEV source in southern France, and eating raw or undercooked pork has been identified as a risk factor predictive of anti-HEV seropositivity in HIV-infected persons (4, 19, 24, 25) . This habit may explain the greater incidence and prevalence of HEV infections reported in southern France than northern France, including in HIV-infected persons (26, 27) . HEV transmission through sexual intercourse between MSM had been suspected in the 1990s but was not confirmed thereafter (19, 21, 28) . Nonetheless, HEV transmission may potentially occur through sexual intercourse between MSM, as demonstrated for HAV or HCV, particularly in HIV-seropositive persons (29) (30) (31) , and HEV infection has been described previously in several MSM and a bisexual man infected with HIV (9, 17, 21, 32, 33) . Here, the patient reported sexual intercourse with several men and concurrently acquired HBV as well as HAV and HIV earlier in his life. Of note, he became infected with HBV genotype G, which is rare in France and worldwide but has been described to be more frequent in HIV-infected patients (34) (35) (36) and particularly among MSM (37) (38) (39) . Also, we searched for top hits in the NCBI sequence database with the HAV sequence recovered from a patient's serum collected 1 year before HEV-HBV primary infection, and we found three HAV sequences with 100% nucleotide identity that were obtained from serum samples of MSM in Barcelona, Spain (40) .
The major complications of autochthonous HEV infection in Europe are fatal outcome, which occurred mostly in patients with underlying liver diseases, and progression to chronicity and cirrhosis (14, 17, 20, 32, (41) (42) (43) . HIV-infected patients are at particular risk of both severe outcomes due to frequent liver injury related to hepatitis virus coinfections or antiretroviral-induced toxicity and to HIV-induced immunosuppression (11, 15) . The present observation questioned if concurrent acute HEV-HBV infections could be associated with more severe histopathology than acute HEV or HBV monoinfection, as observed for concurrent acute infections with Delta agent and HBV (7), and if reciprocal inhibition of HEV and HBV replication, as suspected during co-primary HBV-HCV infection, may occur (6). Then introduction of antiviral therapy for both viruses prevented speculation on these issues. Of note, HBV DNA clearance only occurred after 14 months on tenofovir-emtricitabine, while HEV RNA clearance occurred within 1 month under ribavirin. Regarding progression toward chronic hepatitis E in HIV-infected patients, its occurrence was previously observed in patients exhibiting a CD4 count of Ͻ200/mm 3 (15, 21) . Here, ribavirin therapy was administered to avoid potential severe outcome due to concurrent HBV infection and progression toward chronicity because the patient's CD4 count was around 200/mm 3 . No treatment is currently recommended for acute hepatitis E, but ribavirin led to HEV clearance within 2 to 12 weeks in chronically infected solid organ transplant recipients (44) (45) (46) and was associated with rapid HEV RNA negativation in nonimmunocompromised patients exhibiting severe acute hepatitis E (47, 48) .
Overall, the present case prompts to test systematically for HEV in HIV-infected patients with acute hepatitis regardless of whether primary infection with another hepatitis virus has been diagnosed. The indication for ribavirin therapy in similar contexts remains to be clarified.
